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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a laminated type balun transformer, 
having a structure in which the latitude in the adjustment of electrical 
characteristic is improved and desired electrical characteristics are easily 



obtained. 

SOLUTION: At least two sets of A/4 strip lines, which are composed of a set of 
conducting layers, are arranged in a laminated member constituted of dielectric 
layers and conducting layers. The A/4 strip lines of the respective sets are 
composed of divided strip lines 1a, 2a and 1b, 2b, and 3a, 4a and 3b, 4b which 
make a plurality of sets. The divided strip lines 1a and 1b, 2a and 2b, 3a and 3b, 
and 4a and 4b which make divided sets are divided and arranged on different 
layers and are electrically connected with each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the laminating form balloon transformer which has at least 2 or 
more sets of lambda/4 striplines which make the pair which becomes in a 
conductor layer in the interior of a layered product which consists of a dielectric 
layer and a conductor layer. The stripline which lambda/4 stripline of each class 
consists of a stripline which makes two or more pairs divided, respectively, and 
makes said divided pair is a laminating form balloon transformer characterized by 
carrying out division arrangement and connecting with a layer different, 
respectively electrically mutually. 

[Claim 2] The divided stripline which makes said pair in claim 1 is a laminating 
form balloon transformer characterized by the amounts of association differing, 
respectively. 

[Claim 3] The divided striplines which make said pair in claims 1 or 2 are the 
laminating form balloon transformers characterized by being formed in a different 
pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating form balloon 
transformer, and relates to the laminating form balloon transformer used as 
balanced - unbalance transducer and the phase transducer of IC used for a 
portable telephone etc. more in detail. 
[0002] 

[Description of the Prior Art] 2 sets of lambdag/4 striplines (following lambda / 4 
stripline) which carry out an electromagnetic coupling were prepared into the 
dielectric substrate, and these striplines are electrically connected using a beer 
hall or a terminal electrode as the laminating form balloon transformer is 
indicated by JP.9-260145.A. 

[0003] Lamination drawing of the laminating form balloon transformer by which 
drawing 4 (A) was indicated by said official report, and drawing 4 (B) are the 
perspective views showing the appearance. In drawing 4 (A), 40a-40i are 
dielectric layers, and constitute the dielectric substrate 40 of drawing 4 (B). 55a, 
55b, and 55c are grand electrodes, and these grand electrodes are prepared 
between dielectric layer 40a, 40b and 40e, and 40f, 40h and 40i, respectively. 51 
and 52 are striplines which consist of a curled form conductor layer by which an 
electromagnetic coupling is carried out by countering through dielectric layer 40c. 
56 is a drawer electrode connected to a stripline 52 through the through hole 78 



established in 40d of dielectric layers. 53 and 54 are lambda/4 striplines which 
consist of a curled form conductor layer by which an electromagnetic coupling is 
carried out by countering through 40g of dielectric layers. 
[0004] 77, 78, and 79 are through holes which pull out with said grand electrode 
55a, and a stripline 51 and a stripline 52, and connect an electrode 56, a stripline 
54, and grand electrode 55c, respectively. 

[0005] In drawing 4 (B), 61 , the terminal electrode for glands of 63, the terminal 
electrode for unbalance signals in 62, the terminal electrode for balanced signals 
in 64 and 66, and 65 are a stripline 52 and a terminal electrode for connection 
which connects between 53. In drawing 4 (A), 61a-66a are connections of a 
grand electrode or a stripline which connect with the terminal electrodes 61-66 
shown in drawing 4 (B), respectively. This laminating form balloon transformer is 
expressed in the equal circuit shown in drawing 2 (B). ka and kb are the coupling 
coefficients between striplines 51 and 52, and 53 and 54, respectively. 
[0006] 

[Problem(s) to be Solved by the Invention] When adjusting electrical 
characteristics, such as an impedance characteristic, frequency characteristics, 
and a band property, to said official report in the laminating form balloon 
transformer of a publication, the stripline 51 and the electromagnetic coupling of 
52, 53, and 54 are adjusted by changing the thickness of dielectric layers 40a-40i, 
and the line width of face of striplines 51-54. However, when adjusting to 
association which changes with changing the terminal electrode 64 in striplines 

51 and 52, the line width of face by the side of 65, and the width of face of a 
through hole 77 and the line width of face by the side of 78, for example etc., 
since it was fixed, the thickness of dielectric layer 40c between a stripline 51 and 

52 was difficult to adjust said electrical characteristics suitably. Adjustment 
between a stripline 53 and 54 was difficult similarly. 

[0007] In view of the trouble of the above-mentioned conventional technique, the 
degree of freedom of adjustment of electrical characteristics goes up, and this 
invention aims at offering the laminating form balloon transformer of a 



configuration of becoming easy to acquire desired electrical characteristics. 
[0008] 

[Means for Solving the Problem] The laminating form balloon transformer of claim 
1 inside [ which consists of a dielectric layer and a conductor layer ] a layered 
product It is a laminating form balloon transformer with at least 2 or more sets of 
lambda/4 striplines which make the pair which becomes in a conductor layer. 
lambda/4 stripline of each class The stripline which consists of a stripline which 
makes two or more pairs divided, respectively, and makes said divided pair is 
characterized by carrying out division arrangement and connecting with a layer 
different, respectively electrically mutually. 

[0009] Thus, if lambda/4 stripline of each class is considered as the configuration 
which carries out division arrangement and which is mutually connected to a 
different layer About the stripline which makes the pair by which division 
arrangement was carried out, respectively, by making a change of the dielectric 
layer thickness between the striplines by which division arrangement was carried 
out and which make a pair, respectively, and construction material it not only can 
change line width of face, die length, etc., but An electromagnetic coupling and 
capacity coupling can be changed uniquely, respectively, and it becomes easy to 
acquire a desired property by combining these properties. 
[0010] The divided stripline to which the laminating form balloon transformer of 
claim 2 makes said pair in claim 1 is characterized by the amounts of association 
differing, respectively. 

[001 1] Thus, it becomes easy to acquire the electrical characteristics of 
arbitration by [ of the each amount of association of the divided stripline, i.e., an 
electromagnetic coupling, and capacity coupling ] changing either at least. 
[0012] The divided striplines to which the laminating form balloon transformer of 
claim 3 makes said pair in claims 1 or 2 are characterized by being formed in a 
different pattern. 

[0013] Thus, by forming in a different pattern, the divided striplines which make a 
pair can weaken association between the striplines divided, respectively, they 



can set up uniquely the property of the stripline divided, respectively, and it 

becomes easy to design [ of electrical characteristics ] them. 

[0014] 

[Embodiment of the Invention] Lamination drawing showing the gestalt of 1 
operation of the laminating form balloon transformer according [ drawing 1 (A) ] 
to this invention and drawing 1 (B) are the perspective views showing the 
appearance. In drawing 1 (A), it is the grand electrode with which it is formed in a 
dielectric layer 10a-10s, and 5a, 5b, and 5c are formed between dielectric layer 
10a, 10b, 10h, and 10i, 10r, and 10s, respectively. 

[0015] 1a and 1b are the striplines by which the layer was changed and division 
arrangement was carried out, and these are connected by the through hole 71 
which penetrates dielectric layers 10c-10e. lambda/4 stripline consists of these 
striplines 1a and 1b. 2a and 2b are the striplines by which the layer was changed 
and division arrangement was carried out, and these are connected by the 
through hole 72 which penetrates dielectric layers 10d-10g. lambda/4 stripline 
consists of such stripline 2a and 2bs. 

[0016] Striplines 1a and 2a constitute the stripline which makes the pair of the 
coupling coefficient ka1 which shows the same pattern configuration which laps 
mutually except the drawer section in the representative circuit schematic of 
drawing 2 (A) when countering through dielectric layer 10c between nothing and 
these. Stripline 1b and 2b also constitute the stripline which makes the pair of the 
coupling coefficient kb 1 which nothing and these counter through dielectric 
layers 1 0f and 10g, and shows the same pattern configuration which laps 
mutually except a connection to drawing 2 (A). These striplines 1a, 1b, and 2a 
and lambda/4 stripline which makes a pair with 2b are constituted. 
[0017] Said stripline 1a counters grand electrode 5a through said dielectric layer 
10b, and edge 35of this stripline 1a a is connected to other stripline 3a through 
the terminal electrode 35 for connection shown in drawing 1 (B). Moreover, the 
other end of stripline 1b connected to stripline 1a through a through hole 71 is 
pulled out through the through hole 76 established in dielectric layer 10e, and is 



connected to an electrode 6. Edge 32a of this drawer electrode 6 is connected to 
the terminal electrode 32 for the unbalance signals of drawing 4 (B). The edge of 
the opposite hand of a connection with stripline 2a of stripline 2b is connected to 
grand electrode 5b through through hole 75a prepared in 10h of dielectric layers. 
[0018] In the gestalt of this operation, it is made the configuration which 
weakened capacity coupling, maintaining the electromagnetic coupling of 
lambda/4 stripline comparatively by making the two-layer dielectric layers 10f and 
10g intervene between said stripline 1b and 2bs, and the RF property is made 
good. Moreover, by changing the pattern of a line, the striplines 1a and 2a which 
make a pair, and stripline 1b and 2b weaken association between lines, and are 
raising the independence. 

[0019] lambda/4 stripline is similarly constituted for the layer below dielectric 
layer 1 0i by block construction. 3a and 3b are the striplines by which the layer 
was changed and division arrangement was carried out, and these constitute 
lambda/4 stripline, when the through hole 73 which penetrates dielectric layers 
10j-10o connects. 4a and 4b are the striplines by which the layer was changed 
and division arrangement was carried out, and these constitute lambda/4 stripline, 
when the through hole 74 which penetrates dielectric layers 10k-10q connects. 
Striplines 3a and 4a constitute the stripline which makes the pair of the coupling 
coefficient ka2 which shows the same pattern configuration which laps mutually 
except the drawer section to drawing 2 (A) when countering through dielectric 
layer 1 0j between nothing and these. Striplines 3b and 4b also constitute the 
stripline which makes the pair of the coupling coefficient kb 2 which nothing and 
these counter through dielectric layers 10p and 10q, and shows the same pattern 
configuration which laps mutually except a connection to drawing 2 (A). The 
striplines 3a, 3b, 4a, and 4b of these whole constitute 2 sets of lambda/4 
striplines which make a pair. 

[0020] Said stripline 3a counters grand electrode 5b through said dielectric layer 
10i, and edge 35of this stripline 3a a is connected to said stripline 1a through the 
terminal electrode 35 for connection shown in drawing 1 (B) as mentioned above. 



Moreover, the other end of stripline 3b connected to stripline 3a through a 
through hole 73 is an open structure. The other end of stripline 4b is connected 
to grand electrode 5c through through hole 75b prepared in dielectric layer 10r. 
[0021] By changing the pattern of a line, the striplines 3a and 4a which make a 
pair, and Striplines 3b and 4b weaken an electromagnetic coupling and capacity 
coupling, and are giving the independence. In this example, capacity coupling is 
carried out to the weakened configuration, maintaining the electromagnetic 
coupling of lambda/4 stripline comparatively by making the two-layer dielectric 
layers 10p and 10q intervene among said striplines 3b and 4b. 
[0022] The drawer sections 34a and 36a of said striplines 2a and 4a are 
connected to the terminal electrodes 34 and 36 for balanced signals shown in 
drawing 1 (B), respectively. Moreover, the drawer sections 31a and 33a of the 
grand electrodes 5a, 5b, and 5c are connected to the terminal electrodes 31 and 
33 for glands shown in drawing 1 (B), respectively. 

[0023] This laminating form balloon transformer prints Striplines 1a-4a, 1b-4b, the 
grand electrodes 5a-5c, and the drawer electrode 6 by printing etc. to the 
predetermined thing Of these by using dielectric layers 10a-10s as a dielectric 
green sheet, cuts and calcinates these repeatedly, and forms the terminal 
electrodes 31-36 by printing, an imprint, baking, etc. Instead, it can also 
manufacture by print processes. 

[0024] In this laminating form balloon transformer, by stripline 2a, 2b, and 4a and 
4b carrying out an electromagnetic coupling to Striplines 1a, 1b, 3a, and 3b, 
respectively, and carrying out capacity coupling the part, the balanced signal 
added to the terminal electrodes 34 and 36 which are balanced terminals is 
changed into an unbalance signal, and is outputted from the terminal electrode 
32 which is that terminal. By stripline 2a, 2b, and 4a and 4b carrying out an 
electromagnetic coupling to Striplines 1a, 1b, 3a, and 3b, respectively, and 
carrying out capacity coupling the part, the unbalance signal added to the 
terminal electrode 32 which is an unbalance terminal is changed into a balanced 
signal, and is outputted from the terminal electrodes 34 and 36 which are the 



terminal. 

[0025] Thus, by carrying out division arrangement of 2 sets of lambda/4 striplines, 
respectively Change the line width of face and die length of the line width of face 
of Striplines 1a and 2a, and stripline 1b and 2b, or For example, dielectric layer 
10c between Striplines 1a and 2a, By making it two-layer (10f, 10g) like a graphic 
display of the dielectric layer between stripline 1b and 2b, weakening capacity 
coupling or making the dielectric constant of the intervening dielectric layer highly 
or low Association of Striplines 1a and 2a, and association with stripline 1b and 
2b It becomes possible to make it change independently about an 
electromagnetic coupling and capacity coupling, respectively, and it becomes 
easy to adjust electrical characteristics, such as an impedance characteristic as 
the overall characteristic, frequency characteristics, and a band property, to a 
desired property. 

[0026] In addition, this invention is good also considering the number of the 
striplines which divide lambda/4 stripline as three or more. Moreover, it can also 
constitute as array components which contained two or more laminating form 
balloon transformers in one chip. Moreover, it is also possible to prepare a 
terminal electrode instead of [ all ] a part of through holes 71-74 and 75a and 75b, 
and to make connection between striplines to them. Moreover, a dielectric can 
also use not only the sintered compact by the ceramic but resin. 
[0027] 

[Effect of the Invention] Since division arrangement is carried out and it connects 
with a layer different, respectively electrically mutually, the stripline to which 
according to claim 1 lambda/4 stripline of each class turns into from the stripline 
which makes two or more pairs divided, respectively, and makes said divided 
pair can change and adjust an electromagnetic coupling and capacity coupling 
uniquely, respectively, and desired electrical characteristics become easy to 
obtain it by combining these properties. 

[0028] According to claim 2, in claim 1, since the amounts of association differ, 
respectively, the electrical characteristics of arbitration become easy to obtain the 



divided stripline which makes a pair. 

[0029] According to claim 3, in claims 1 or 2, since it formed in a different pattern, 
the divided striplines which make a pair can set up uniquely the property of the 
stripline divided, respectively, and it becomes easy to design [ of electrical 
characteristics ] them. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Lamination drawing showing the gestalt of 1 operation of the 
laminating form balloon transformer according [ (A) ] to this invention and (B) are 
the perspective view. 

[Drawing 2] It is the representative circuit schematic of the conventional 
laminating form balloon transformer in which the representative circuit schematic 
of the laminating form balloon transformer of the gestalt of this operation showed 
(A), and (B) was shown by drawing 4 . 

[Drawing 3] They are the magnitude of attenuation / frequency-characteristics 
drawing of the gestalt of this operation, and the conventional laminating form 
balloon transformer. 



[Drawing 4] (A) and (B) are the conventional lamination drawings and perspective 
views of a laminating form balloon transformer, respectively. 
[Description of Notations] 

1a, 1b, 2a, 2b, 3a, 3b and 4a, a 4b:stripline, a 5[ 5a - ] c.grand electrode, a 10a- 
10s:dielectric layer, 31-36: Terminal electrode 
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[Drawing 4] 
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fcSSKSft*. g/c, *h y vzf5<4>l aCC^;V-^ 
U/M/tS^nS^ h y 5r^5-f >1 b<Dffl 
^fftll 0 e«CRtffc;Ol^-#-A>7 

953 2 ate, S4 (B) CD^PP^«^ffl(D}g^mS3 2 50 
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*c}£^3ft£ 0 X h y vzf?jy2 b<DX h y 9^-f 

KttfcXJl/-*--Jl,7 5 a ^L-C^7> F*ffi5 bfc: 
J£&3ft&«, 

[0018] 4^isfe(D5BSiK:*ji>r«, «nax h y * ^ 

b £2 b£©HliC2 1 0 t, 10 
t?£/H£3#£C<h&CJ:9, A/4X hy *:/^-f>£> 

«accuT*«aa*tt*A»ccLr^4. *fc* *f*ft 

tXF'j^7>f>la, 2a<h, * h y » > 1 
b, 2b(t ^-f>©^*->*«ft6*4Ci*CJ: 

[0 0 19] Mt#ll 0 i«T©JB4>W*K:A/4^ 
h r ; *^W>^»^fc«ffiSft*. 3 a, 3b« 

■tjw6«aiKfsnfc^ h y »^-f>r* 

0, Ch&«BWftJil 0 j-1 0o*Jti«-*X^- 
*-;V7 3Cc<fc^T»«3ft*CttcJ:!K A/4^h 
y^^-r>*«RW*. 4a, 4bKM^6#t 

Rtr^o xhy ^^^^>3ai4a»5i#wuauaii- 
«si^ccMft4i^c^^->^^ftb, cne>cora« 
gtftii o j ^/hLr*frsjf4c<t(ci:D, ®2 

(A) (^TU^Ska 2cD*f^ftTX h V 
>4M1"5o ^h y 5F^-f>3bi4bfe««ffiBet 

mf*ill OpilO q*:frUT>tfr*Jt/T, ^2 (A) (C 
SWIS6««kb2®»*tt'rx h »; 9^^>t*Wt 
T4o cn^>CD^ttO^ h y ^ ^^-Y>3 a, 3b, 4 
a, 4bte<£9, >!**ft-r2ffl<DA/4X h y 4 

[0020] tiriBx h y ^^^>3 a»Ufaif*ttii 

1 0 i%/K^r ^5 > h'SffiS btC»fp]U ^/t, 
hy -v^^^>3a^«S153 5 ate, itfcSC) <£ 5 1 

(B) «C^TS»ffi4fiH?-««3 5 fcfr h y 

atC^;U-^-;l/7 3 ^r/MyrSi^$ti4^ h V 
4>3 b<Dfl63Ste^-^>^r*4o XFV^7>f 
>4 bOflMBtt, ^m<*Jl 1 0 r IcWtWcXfr-fr-fr 
7 5 b*/hLT^^> F«S5 c5CSgS5tx4 0 
[0 0 2 1 ] 2t£ftT* h y ^^7-r>3 a, 4a<h, 
^F'J^7>f>3b 4 4bti, ^^>©^*^->^M 

tt*SF3fe-i*rc»*. *HJ6Wc*jiir», wibx h y ^ 
^^>3 bt4bt<Dmtz2m(Dmmfrmi op, 1 

0q^S3^C<t(C<tD. A/4Xh'j^7>f> 
[0 02 2] gtflEX h 'J ^7-f>2a, 4a05i#ffl 



r 



(4) 

5 

bSS34a, 3 6a«, HI ( B ) te^¥Sfi#JBCD 
>K<ffi5a. 5b. 5 c<93I£lHLSP3 1 a, 33a 

«-en-eniai (b) cc^ry^>KM^mS3 1 , 
[0 023] ctoajifl^;i<> h wmsm 1 

0a-10 s?:SllMy->^hi:lt^e)(D^ 
4a, lb-4b k ^7>Fli5a-5c, 5I*HJL 
@3 1-3 6*EP«^^feJiDW*o»*«cJ:0R» 

[0024] C<D»BJB^JU> h ^>XCC*5i,vr. ^ 

«, ^h'J^7^>2a, 2b, 4a, 4b#tW 
Wh9^«-f>la, lb, 3a, 3b&cmffl8§£- 

terns nt^^r* ss^-ns 32<fcom^$n 

^FFffi^"r$>^aS-7-mS3 2fciinA&ft*;FF*i 20 
<t-^«, XF'J^7>f>2a 4 2b, 4a, 4b^f 
MtiXhy^7*7^>la, lb, 3 a. 3 b tc«» 

^fC^Stltf (Dffif t*5^1@3 4, 3 6<£9 

[0 0 2 5 ] CCDir^tC, 2jfi©A/4^ h y 

^7>f>la, 2a<D^-OifIi, XFy^7>f> 
lb, 2 b<D^^>#a^SS^^c9, Xfy^77 
>f > 1 a t 2 a iOPflCDir^ft® lOci, XhV^ 30 
>1 bi2 b<bCDK<Dfimi*Jl^:H^CDJ:^^2® 

dof, log) ki,ts»s^«i< i^fcs, ^se 
7^>ib^2bi ^n-ensais^, 

[0026] fcfc. #«HBtt* A /4 X h V v 7*7 A > 40 
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h U >©3»*3JeLb<bl/Tfe<fc 
fc. ^-^7 1^7 4, 7 5 a, 7 5 b(D— §B£ 

[0 02 7 ] 

[*9W>»*J il#*l«cj:fttf. M©A/4Xh'j 

[0028] »«3i2 cc j: n«, mwim^ » 

[0 02 9 ] lt*3B3CCj:n^, *fctt 2 CCfe 

[si] (a) ix#mwic£zmm&sw>h^>x<D 
-mmv&mzvkTmm&m. (b> ti^cD^m^T^ 

[02] (A) t3*HJSCD^CD®iiff^l/>h7>X 

co^iHKS, (B) ttH4r^Ufc8e*<0WB^<;u 
[S3] *ll»c[>^ffifeJ:iy e Se*<DaH^^^^> h^> 
[@4] (A) , ( B ) K*Mttf&&mM&'V\, > 

la, lb, 2a, 2b, 3a, 3b. 4a, 4 b : X 
bVv^Uy^ 5a-5c : ^7>Fli, 10a- 
10s: BfttttM* 31-36: SSHPH© 
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